Introduction. Weeds are an important factor in determining production in the agricultural sector. Currently, weeds have been managed by employing synthetic weedicides chemicals. These chemicals have a negative impact on the environment through accumulation in soil and water, in addition to their effect on biological diversity. Materials and method. A study was undertaken to evaluate the activity of the aqueous extract of leaves from; Nerium (Nerium oleander L), olives (Olea europaea L) and castor (Ricinus communis L) on the control of Cyperus rotundus L. The study comprised of two components: three plant species, and the uses of three planta extracts concentration (5%, 7.5% and 10%) and their impact on germination and inhibition of seedling growth. Results. The results from using Nerium extract in comparison with Tibenuron and the two other plants extracts gave 90% inhibition at concentrations of 5% and 10%, while the concentration of 2.5% gave the lowest inhibition rates for germination of all plant extracts under study. The second experiment carried out using 10% concentration of the Nerium extract gave complete inhibition (100%), compared with the same concentrations of other plants extract and weedicides. Conclusions. The current study indicates the possibility of using natural products of plant origin as alternatives to chemical herbicides as one of the means of biological control to reducing environment pollution.
INTRODUCTION
Weeds are an important factor influencing crop production through competition for environmental resources and cause heavy production losses [1] . According to reports of Nishimoto [2] weeds caused damage reached 14% of total agricultural production. Cyperus is one of the most prevalent weeds worldwide, is more resistant to traditional control methods because of its ability to survive under critical environmental conditions, and for rapid reproduction through base tubers [3] . Through the increasing demand for food production, particularly agricultural crops, there is an urgent need to find ways and means to control weeds, since weeds compete with crops for light, water and nutrient in the soils. The reduction of their proliferation gave remarkable results in accord with the growing demand for fresh agricultural products to meet the needs of the market and consumers [4, 5] . Demand for the use of manufactured plant chemical herbicides has grown and has become one of the most important ways to combat weeds Cybros [6] .
There is increasing global interest in reducing the use of synthetis herbicides in the agricultural sector because of the continued human exposure to the minimum levels of herbicides and accumulation through their diet [7, 8, 9] . In fact, chemical herbicides exceed even the maximum allowable residue that allows for the accumulation in fresh fruits in accordance with international standards. In addition to the negative impact of herbicides on human health and the environment, there is the emergence of new strains resistant to chemical herbicides [10, 11] . Nevertheless, excessive use of weed herbicides has had led to the emergence of new strains resistant to chemical herbicides. According to the Nishimoto report [2] , many types of chemical-resistant weeds have been recorded. The above scenario led to the search for a safe alternatives to artificial herbicides to control weeds in the agricultural sector and minimize losses, and avoid the negative effects of the use of synthetics weedicides. There are a few research works investigating and testing naturalproducts for the capability to stop the germination of the seeds of the weeds (herbicides). Due to increasing emphasis on organic agriculture and environmental protection, attention has been paid to Allelopathy research. The physiological and ecological mechanisms of Allelopathy are gradually being elucidated and it is obvious that Allelopathy requires further research and widespread application in agricultural production worldwide [12] Current research focuses on the use of a biological control method using plant extracts as a serious and beneficial alternative to chemical weedicides in controlling weeds. The aim of this study is to investigate the use of plant extracts as one of the proposed solutions (Allelopathy) for the use of a natural and compatible method as an effective alternative in the management of weed (Cyperus rotundus L).
MATERIALS AND METHOD
Selection and collection of plant samples. Tubers were collected from the village of Al-Abbasiya/Samarra district of the agricultural lands located on the banks of the Tigris River, where the grass grows densely in fields planted with crops. The tubers wre healthy, large in size and free of any pathological condition. The plants were collected, and brought to the laboratory, and washed in tap water to remove dust. The tubers were left for one day, until dry, and then kept in a plastic container until use.
Three plants that are grown and spread over almost the whole of Iraq (Tab. 1) were selected for the preparation of plant extracts, which were tested for their ability to inhibit the germination of weed seeds After selecting the plants, fresh leaves collected directly from the trees growing on the outskirts of the city of Samarra were brought to the laboratory and washed carefully in tap water to remove dust and dirt, and then washed with distilled water. The plants left in the laboratory were continuously stirred daily to avoid rot until they were completely dry. The samples were placed in perforated paper bags and then placed in an oven at 45 °C for 48 hours for complete dehydration. After that, the samples were crushed, using a sieve to exclude the non-grinding hard parts, followed by use of a blender to obtain dry powder. Samples of plant powders were kept in clean, sealed and placed in sealed glass containers for easy preservation and storage [13] .
Preparation of extracts. The stored powder prepared previously was extract by water [14] . The powders were immersed in water with continuous stirring until the homogenization state was reached, and then left for 48 hours at 4 °C in a refrigerator. The solution was then filtered in two stages, the first stage by using a soft cloth to remove large impurities, and the second stage using filter paper (Whatman, 2) to obtain a crude extracts solution. The crude extracts mixture was desiccated using a rotary evaporator to finally obtain the crude extraction. After that, a series of dilutions of the crude mixture were prepared (10%, 7.5% and 5%) and kept in sterilized plastic containers until use.
Design experiments. The experiments were carried out according to the design of random sectors (CRD) with two factors: 1) 3 types of plant, and 2) 3 concentrations (5%, 7.5% and 10%). In addition to (2), control plants (water + Tibenuron weedicide) with 4 replicates (Tab. 2).
Experimental Study
Germination Rate. Soil which had been prepared for seeding was irrigated until reached to optimum watering and eliminated blanks by using water. Seeds were planted in prepared soil (4 tubers per lentil) and regularly watered (every 2 days) with extracts. The experiment was checked daily and the germination rate recorded for all treatments for a period 2 weeks. Tuber germination rate was calculated according to the method of [15] , following the equation 1.
Inhibition of seedling growth. Tubers planted in previously prepared soil were left until the stage of seedling was reached (range between 10-15 cm). After that, the seedling was irrigated with plant extracts every 2 days for one month. The data collected, based on the percentage of damage and killing of the irrigated seedling, utilised the equation 2.
Statistical analysis. Statistical analysis was carried out using statistical software SPSS version 19-(SPSS Inc., Chicago, USA). A variety ANOVA was used to analyse the experimental results of dependent variables. Significant differences between mean values were determined using Duncan's Multiple Range test (DMRT) (P ≤ 0.05). All data presented were expressed as mean ± standard error.
RESULTS AND DISCUSSION
Influence of plant species crude extracts and concentrations on germination. The percentage of inhibition of tubers germination of Cyperus rotundus L. irrigated with leaf crude extracts of; Nerium, Castor and Olive compared with herbicide is shown in Figure 1 . The results showed significant differences between the treatments and controls (water only, chemical weedicide). The highest percentage of inhibition of the germination was recorded from soil irrigated by crude extract obtained from Nerium. The percentage of inhibition reached 80%, followed by castor leaf extract (35%), while olive plant extract produced the lowest rate of inhibition (23%). Figure 2 shows the effect of using different concentrations of the aqueous extract under study on the germination of irrigated tubers. There was a significant effect of the concentrations (10% and 7.5%) of Nerium extract on the rate of inhibition of tubers with values approximately reached 90% for both concentrations, compared with other treatments. Concentrations of 10%, 7.5% and 5% from olive leaf extract gave the lowest inhibition percentage values -25%, 25% and 15%, respectively. On the other hand, it was noted that an increase in the inhibition ratios were in accordance with the rise in dose concentration for all studied plants.
From the above result, the extract of Nerium showed a higher inhibitory effect on tubers germination than that of Olive and Castor. The effect of inhibition in germination can be attributed to the congenital effects of plant containment in soluble substances in water. On the other hand, the difference in inactivation of tuber germination by different plant species may be attributed to differences in the chemical composition of these plants. The inhibitory effect of Allelopathy is complex and can involve interaction between different classes of chemicals, such as: phenolic compounds, flavonoids, terpenoids, alkaloids, steroids, carbohydrates, amino acids or a mixture of different chemical compounds that sometimes have a toxic effect greater than individual compounds [16] . The results of the presented study coincide with the results of [17] , in that the Rhyme extract inhibited the germination of Egyptian Parsia and Benicetom divisum seeds. A study carried out by [18] listed plant extract components which may include a wide range of inhibitory ingredients through their effect on alkaloids photosynthesis, mitochondrial function, plant hormones, ion absorption and water balance. The inhibitory activity of the Nerium plant may be due to glucosinolate, which accumulates in large quantities in the plant parts, especially the leaves. Although it is toxic to human and animals, it has also proved to contain medicinal components, such as antibacterial and anti-inflammatory activity [21] .
Influence of plant type and concentration on the growth of the seedling. The influence of plant species and concentration on the growth of the seedling is presented in Figure 4 . Seedlings growing to around 10 -15 cm were irrigated with plant extracts at concentrations of 10, 7.5 and 5%). The effect was evaluated on the basis of the rate of inhibition of seedling. The crude extracts of Nerium and Castor gave the highest growth inhibition effect on seedling with values of 87 % and 85.5%, respectively. These values exceeded the effect of the Olive extract in comparison with control. The lowest rate of growth inhibition was recorded from seedling irrigated with Olive extract.The average reached approximately 55% (Fig. 3) .
The effect of different extract concentrations (10%, 7.5%, and 5%) from plants under study on the growth of weed seedling is shown in Figure 4 . The highest inhibition rate was recorded using the concentration of 10% and 7.5% from the Nerium plant with values of 82% and 77%, espectively. At the same time, thee concentrations produced significant differences from all the other concentrations of the same plant -Nerium), and Olive and Castor plants. It was observed that treatment of the control using chemical weedicide recorded high levels of growth inhibiting of seedling of Cyperus, with It was observed that the impact of plant extracts ranged between strong and weak regarding germination and seedling growth. This result is in agreement with the findings of Olofsdotter et. al. [22] who found that the aqueous extracts of the annual weeds had variation between them in the effects on the germination, which ranged from negative to positive activity. The findings of other researchers [23, 24, 25, 26, 27] are consistent with the current results. They too reported a high rate of inhibition of weed growth by employing various plant extracts. The results were in agreement with the findings of [28, 29] , in that the water extract of many plant extracts showed a positive effect on the inhibition of seed germination, seedling length, and dry leg weight of all weeds studied. Based on the presented research results, there are possibilities to use the plant species used in this study from Iraqi flora as an alternative to using weedicides to control Cyperus rotundus L.
CONCLUSION
The crude extract of the plants Nerium and Castor produced a positive effect on inhibiting tubers and seedling growth; hence, the possibility of using them in eco-friendly, biocontrol programme management. In conclusion, more future studies are required to support the results of this study regarding the control of Cyperus rotundus L.
